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ABSTRACT

In a context of recently decreasing childhood immunization coverage and low uptake of COVID-19
vaccines in Bulgaria, this study measures vaccine hesitancy among general practitioners (GPs) in the
country, as they are central to forming patients’ attitudes. In 2022, a face-to-face survey was conducted
through a simple random sample from an exhaustive national database of Bulgarian GPs. This study
measured attitudes on vaccine importance, safety, and effectiveness, and attitudes toward the Bulgarian
immunization schedule. Information was collected on demographic and GP practice characteristics and
possible predictors of vaccine confidence in order to test for associations with attitudes toward immu-
nization. GP attitudes toward vaccines and the immunization schedule in Bulgaria were generally
positive. Among 358 respondents, 351 (98%,95%CI96-99%) strongly agreed/agreed that vaccines are
important, 352 (98%,95%CI96-99%) that vaccines are effective, and 341 (95%,95%Cl93-97%) that vac-
cines are safe. 347 respondents (97%,95%CI95-98%) affirmed that “it's good that vaccines from the
children’s immunization schedule are mandatory”, and 331 (92%,95%CI89-95%) agreed with the state-
ment “Bulgaria’s childhood immunization has my approval”. Trust in information from official institutions
was among the strongest predictors of vaccine confidence. Respondents’ vaccine confidence levels are
within the ranges reported by GPs in other European countries and above those reported within the
general Bulgarian population. GPs’ vaccine confidence is highly associated with trust in official institu-
tions. It is important to maintain trust in official institutions and to support GPs in communicating vaccine
knowledge with patients so that vaccine hesitancy in the general population is countered.
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Introduction The Vaccine Confidence Project™ was established in
2010 to better understand growing vaccine skepticism
around the world. It measures vaccine confidence through
a set of key questions and captures changes through the
years, focusing on over 50 countries from all WHO regions
of the planet. A comparison of data from this project
collected in 2015 and 2022 has demonstrated a global
decline in confidence during this period. Significant
decreases were identified in 46 out of 55 studied
countries.'® The dynamic around the COVID-19 vaccines

Vaccine hesitancy (VH) can manifest in refusal of available
vaccines, delay in acceptance, or acceptance with doubts about
a vaccine. As a driver of suboptimal vaccination coverage and
outbreaks of vaccine-preventable diseases, the issue has
attracted increasing attention from the scientific community.
In 2019 VH was recognized by the World Health Organization
(WHO) as one of the key threats to global health, and during
the COVID-19 pandemic, VH was identified as a driver of low

COVID-19 vaccination uptake in some countries."® VH in the
general population has been subject to numerous studies,”®
but fewer studies are focused on general practitioners (GPs),
who are a trusted primary source of information on vaccines
and have a pivotal role in determining patient behavior.* '
Detailed studies on VH within various contexts are important
for devising effective measures to tackle the issue, as the
determinants of VH vary by country.

posed additional challenges to vaccine confidence.'®?’
Populations of countries within the WHO European region
are more vaccine-hesitant than in other regions.'”*°
Eastern European countries in particular are witnessing
large reductions in vaccine confidence,'”"'® which indicates
a need to better understand confidence in this context.

A global vaccine confidence study from 2016 placed
Bulgaria among countries with relatively low levels of
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confidence in the general population, particularly with regard
to attitudes toward the safety and effectiveness of
vaccines.'””"** The latest study for Bulgaria (2022) demon-
strated a further decline in confidence. Specifically, respondent
agreement with three key statements decreased between 2016
and 2022. In 2016, 78% of respondents agreed that vaccines are
important for children, and in 2022 only 63% agreed.
Agreement with the statement “Vaccines are safe” fell from
66 to 58%, and agreement with the statement “Vaccines are
effective” fell from 73 to 65%.">*"** The measured change for
Bulgaria was significant.'® In the context of this decline, cur-
rently, Bulgaria is one of the countries in the EU that have the
lowest levels of trust in the safety and effectiveness of
vaccines,'” relatively lower approval of MMR and HPV vac-
cines, and lowest approval of seasonal influenza vaccine and
COVID-19 vaccines."” It can be concluded that in 2022 the
country is one of the member states with the highest level of
hesitancy among the general population.

It is important to note, that positive attitudes toward vac-
cines decreased among young respondents (under 35sy. 0).'”'®
Attitudes among young respondent groups who are likely to
become parents in the near future are important for the uptake
of childhood immunizations.'”'® Bulgaria is one of the coun-
tries where the gap in positive attitudes between youngest and
oldest groups is large and increasing, with younger groups
demonstrating a clearly lower confidence.'” The decline in
vaccine confidence among younger populations after the
onset of the COVID-19 pandemic is documented also in
other studies.”® This further underscores the need to collect
more in-depth knowledge on attitudes among GPs as well as
communication practices among GPs who are a key source of
information for current and future parents.

In Bulgaria, most childhood vaccinations are mandatory and
administrative vaccination coverage has remained relatively high,
with some anecdotal reports of delays in vaccination or falsified
vaccination documents. Still, there is a drop in administrative
coverage with some mandatory vaccines of 1-2% between 2010
and 2019.* In this period, there were two measles outbreaks in the
country - one in 2009-2012 and one in 2017.>* Notably, cover-
age with diphtheria and tetanus toxoid with pertussis-containing
vaccine (DTP3), 3rd dose of polio-containing vaccine (Pol3) and
first dose of measles and rubella-containing vaccine (MCV1 and
RCV1) fell to 89% by 2021 in the context of the pandemic, creating
further risk for vaccine-preventable disease outbreaks.** In addi-
tion, Bulgaria and other countries of similar context in the same
geographic region had low COVID-19 vaccination uptake, even
though COVID-19 vaccines were available and accessible. As of
16 June 2023, COVID-19 primary course vaccine uptake in
Bulgaria is the lowest among countries in the European Union/
European Economic Area (EU/EEA), at 30.1% (EU/EEA
Cumulative primary course uptake is 75.6%).”” The drop in
administrative coverage for mandatory childhood vaccinations
before and during the pandemic, as well as the low uptake of the
voluntary COVID-19 vaccination, underscore the urgent need to
understand vaccine hesitancy in Bulgaria better, in order to pro-
vide an evidence base for measures to prevent further outbreaks of
vaccine-preventable diseases and to improve the country’s pan-
demic preparedness.

The Vaccine Confidence Project, have already looked at VH
in the general population of Bulgaria. Bulgarian researchers
also outline attitudes among parents, and findings point
toward low knowledge of vaccine-preventable diseases and
doubts about the safety of vaccines.”® In addition, two recent
international studies looked into health and care workers atti-
tudes in Bulgaria in 2020 and 2022, through a sample of 100
health and care workers’ from various professional back-
grounds and indicated higher confidence among them than
among the general population.'” However, hesitancy among
general practitioners has not been studied in detail in
Bulgaria.”®*° Hesitancy among GPs is an important element
to study, as it can pose central issues with addressing VH
among the general population and parents.”' > If we perceive
hesitancy as a barrier to recommending vaccines, understand-
ing factors that predict VH among GPs’ is crucial for tailoring
better strategies for improving immunization coverage.
General practitioners have a pivotal role in administrating,
consulting about mandatory children vaccination and reach-
ing those who are hesitant. They are a trusted source of
information about vaccines, and recommendations from GPs
are among the most effective strategies to address vaccine
hesitancy.” The aim of the present study was to investigate
vaccine hesitancy among Bulgarian general practitioners and
to possibly identify factors that serve as predictors of their
general vaccine hesitancy.

Materials and methods
Population surveyed and procedure

A cross-sectional face-to-face quantitative survey was con-
ducted among Bulgarian GPs in June-July 2022. The inclusion
criteria for participation in the study were that the general
practitioner has enrolled children (0-18 y.o0.) in his practice.
This study excluded those who did not have children in their
practice (0-18 y.o.). In short, a random sample of 2002 units
was drawn from the exhaustive database of Bulgarian GPs
available from the website of the Bulgarian National Health
Insurance Fund (BNHIF) (which included 3862 GPs). All units
of the random sample of 2002 GPs were contacted in order to:
1/verify the contact details; 2/check the inclusion criteria; and
3/confirm they are willing to participate (as preliminary expec-
tations were that %5 of our sample has children in their practice
and that the response rate is 50%). A total of 993 GPs (50% of
all contacted GPs) could be contacted and had children in their
practice, out of whom 875 agreed to participate (88% accep-
tance rate). Among them, 358 were selected on a random basis
to participate in face-to-face interviews. The sample size neces-
sary to estimate a proportion with 95% confidence and
a margin of error of 5%, assuming a proportion of 0.5 and
a population size equal to the actual finite population number
of GPs, as available from the national database (3862 GPs), was
350. Design effect was not incorporated as this was a simple
random sample from a complete sampling frame. Eight cases
were added to ensure coverage of 350 participants if data was
missing and cases needed to be deleted. For the studied 358
participants the confidence interval is 95% and the error level
is 4.9%. The survey design and questionnaire were prepared by



the study team, while the data collection was carried out by an
external contractor (Global Metrix). The interviewers were
trained on the questionnaire before the face-to-face interviews.
The quality and validity of the data collected by the external
contractor were ensured through the participation of
a member of the team (Veronika Dimitrova) in checking the
conduct of the interviews. The data was checked by the study
team for missing data and inconsistencies between variables
before proceeding with the statistical analysis.

Questionnaire

The team of the study developed the questionnaire after
reviewing relevant literature, conducting qualitative semi-
structured interviews with 15 Bulgarian GPs and discussing
the questions with a multidisciplinary group of experts in
public health and social science. The questionnaire was pilot-
tested with 20 GPs before finalization and roll-out. It consisted
of two parts, focused on attitudes toward vaccination and
communication styles. The first part, which is the focus of
this publication, aimed to register attitudes toward vaccines
and mandatory childhood vaccination in Bulgaria, levels of
trust in institutions and pharmaceutical companies, and core
demographic and GP practice variables.

Core demographic and GP practice variables were mea-
sured through a set of questions about the profile of the
respondent: settlement of the practice (region and type of
settlement), age, gender, number of patients enrolled, number
of children aged 0-18 in the practice, specialty of the physician,
type of the practice (individual or group).

General attitudes toward vaccines were measured through
three questions from the four-question core survey developed
by Larson et al. for the Vaccine Confidence Project'™ and used
in comparative international studies on vaccine confidence:
“vaccines are important for children to have,” “overall I think
vaccines are safe,” “overall I think vaccines are effective.”'*?!
Attitudes toward the vaccination schedule in Bulgaria were
measured through four statements: “it is good that vaccines
from the children’s immunization schedule are mandatory,”
“Bulgaria’s childhood immunization schedule has my
approval,” “all vaccines in the childhood immunization sche-
dule are important,” “most of the diseases, for which there are
mandatory vaccines, are dangerous.” Responses for all these
statements were rated on a 5-point Likert scale. To probe for
behavioral outcomes of GP attitudes, the study team added two
questions as follows: (1) “Are there children in your practice
who have missed mandatory vaccinations for which they are
eligible due to delay or refusal?” with possible answers “Yes” or
“No;” and (2) “How often do you recommend vaccines which
are not in the mandatory vaccination schedule” with 5-point
Likert scale for frequency (ranging from “Always” to “Never”).
The second question was posed because in Bulgaria there are
vaccines outside of the mandatory vaccination schedule which
are still recommended by the Ministry of Health (MoH) for
population groups including children.

Levels of trust were measured through the 5-point Likert
scale applied to a set of questions, measuring trust in informa-
tion on vaccines, provided by various institutions, including
Bulgarian expert and policy-making institutions (the Bulgarian
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Ministry of Health (MoH) and other institutions under the
regulation of MH (Regional Health Inspectorates, Bulgarian
Drug Agency, National Center of Infectious and Parasitic
Diseases, and National Center of Public Health and
Analyses), international expert bodies (WHO and the
European Centre for Disease Prevention and Control
(ECDC)), pharmaceutical companies, and other general prac-
titioners. In addition, to complement the study with data on
primary preferred sources of information, the study team
added a question where respondents had to mark their three
main preferred sources of information among a list of possible
answers.

Additional questions were also added, that could be linked
to detected levels of hesitancy including: “have you had, in the
last 5 years, experience with diseases for which there are man-
datory vaccines” and “have you observed serious vaccine side
effects (SAEs), potentially linked to hospitalization and long-
term sequelae, in the last 5 years.”36 As well, two questions on
parental attitudes were included as follows “Do parents of
children in your practice express vaccine hesitancy with regard
to the mandatory childhood vaccines?” and “Have you
observed changes in parental attitudes after the beginning of
the COVID-19 pandemic?”

The Cronbach’s alpha coefficient for internal consistency
reliability for Likert scales and subscales of the questionnaire
was calculated to be 0.74.

Statistical methods

A check for representativeness was performed, comparing the
distribution by type of settlement of the sample of respondents
to the same distribution of the general GP population (as
obtained from the database of the BNHIF).

Kolmogorov-Smirnov test was used to examine if variables
are normally distributed, and based on the sample distribution,
quantitative variables were presented as mean + standard
deviation (mean +SD) or median (interquartile (IQ) range
25th percentile; 75th percentile). Categorical variables were
presented as absolute numbers and totals (n), as well as per-
centages (%).

For the purposes of this study, outcome variables were
defined as the seven statements measuring general atti-
tudes toward vaccines and attitudes toward mandatory
vaccinations in Bulgaria. The responses to each Likert-
scale question were dichotomized into positive and non-
positive (including “neither agree nor disagree” or no
response). Chi-square test and z-test were used to probe
for associations between explanatory and outcome vari-
ables, and variables where association was detected (p
<.05) or suspected (p<.20) were input into a binomial
logistic regression model. Odds ratios (OR) and 95% con-
fidence intervals (95% CI) for the fixed effects were cal-
culated. Odds ratios greater than one represent an
association between explanatory variables and positive
vaccine sentiment and vice versa. The p-values <.05 were
considered statistically significant for all statistical tests.
The systematization, processing, and analysis of the data
were performed using SPSS v.26 for Windows (IBM Corp.
Released 2019. Armonk, NY: IBM Corp).



4 V. DIMITROVA ET AL.

Results

The test for representativeness of the sample showed that the
distribution of the sample by type of settlement is almost
identical to the distribution of the general GP population by
type of settlement. More specifically, 18% of the surveyed GP
population works in the capital (Sofia), 41% - in regional
capital cities, 27% in small towns and 13% in villages, and
the corresponding distribution in the general population of
GPs is 19%, 42%, 27% and 13%.

Among the 358 respondents (88% response rate, median
age 58 years, 71% female), 78.5% had one specialty, and the rest
had two or more specialties. The most common specialty was
General Medicine (230, 64.2%), followed by Pediatrics (113,
31.6%). The majority of participants were practicing in a solo
practice (318, 88.8%), with a median of 1700 patients (1250-
2310 (25"-75" percentile)), and a median of 400 children in
the practice (130-650 (25H_75H percentile)) (Table 1).

Attitudes toward vaccines are generally positive — 351 (98%
95%CI 96-99%) of the respondents strongly agreed or agreed
that vaccines are important for children to have, 352 (98% 95%

Table 1. Personal and professional characteristics of the participants of the study.

Variable Results

Personal characteristics
Age median (25th percentile; 75th percentile)
Gender, n (%)

58 y.0 (52 y.0; 63 y.0)

Male 103 (28.8)
Female 255 (71.2)
Specialty*, n (%)
General Medicine 230 (64.2)
Pediatrics 113 (31.6)
Internal Medicine 87 (24.3)
Other 12 (3.4)
Number of specialties
One 281 (78.5)
Two or more 77 (21.5)
Location of practice, n (%)
Capital 66 (18.4)
Regional city 147 (41.1)
Small town 98 (27.4)
Village 47 (13.1)
Professional characteristics
Type of practice, n (%)
Solo practice 318 (88.8)
Group practice 40 (11.2)
Number of patients in the practice, n (%)
1-1000 63 (17.6)
1001-2000 175 (48.9)
2001-3000 88 (24.6)
3001-4000 15 (4.2)
>4001 11 (3.1)
No information 6(1.7)
Number of children in the practice (aged 0-18Yy. 0.),

n (%)
1-200 120 (33.5)
201-400 70 (19.6)
401-600 65 (18.2)
601-1000 68 (19.0)
>1001 30 (8.4)
No information 5(1.4)
Children in the practice as percent of all patients
1-10% 91 (25.4)
11-20 84 (23.5)
21-30 75 (20.9)
31-40 49 (13.7)
41-50 29 (8.1)
51-100 25 (7.0)

*Option to list more than one specialty.

CI 96-99%) that vaccines are effective, and 341 (95% 95%CI
93-97%) that vaccines are safe. Most of the GPs approve of the
vaccination schedule in Bulgaria — 347 (97% 95%CI 95-98%)
affirm that “it’s good that vaccines from the children’s immu-
nization schedule are mandatory” and 348 (97%, 95%CI 95-
98%) that “all vaccines in the childhood immunization sche-
dule are important,” with a slightly lower percentage 92% (331
respondents, 95%CI 89-95%) strongly agreeing or agreeing
with the statement “Bulgaria’s childhood immunization has
my approval.” 343 (96%, 95%CI 93-97%) of the GPs support
the statement “Most of the diseases for which there are man-
datory vaccines are dangerous” (Figure 1). In terms of the two
questions aiming to probe for behavioral outcomes, 144 (40%,
95%CI 35-45%) of doctors shared that they have children in
their practice who have missed vaccinations. In addition, while
a predominant proportion of doctors express positive general
attitudes toward vaccines and the mandatory vaccination sche-
dule, a smaller percentage, 75% (268, 95%CI 70-79%) state
that they always or often recommend vaccines that are not in
the mandatory vaccination schedule.

240 (67%) of the physicians say that the parents in their
practice have expressed hesitations regarding mandatory vac-
cines and 154 (43%) observe that there is a change in parental
attitudes after the onset of the COVID-19 pandemic. Among
GPs, 32 (9.0%) shared that they have had experience with
a vaccine-preventable disease in their practice in the last five
years, and 20 (5.6%) state that they have had a patient with
a severe adverse event following vaccination, potentially
related to hospitalization or need for treatment in the last 5
years. The 20 GPs that have observed a severe adverse event
had a total of 13 236 children registered in their practices as of
2022, and having observed a severe adverse event following
vaccination in the last five years, taking into account a total
denominator of over 172 415 children (total number of
respondents pediatric patients), is not unexpected with the
known vaccine safety profile.

With regards to levels of trust in various information
sources, 94% (336) and 92% (330) of respondents express
trust in the information regarding vaccines, provided by
national public health authorities and international expert
organizations, and 88% (315) trust the information regard-
ing vaccines, provided by pharmaceutical companies. 93%
(331) trust the information provided by other general prac-
titioners (Figure 2(a)). The most preferred sources of infor-
mation were: official health organizations and institutions
(among the three top sources for 85% (305) of respon-
dents); professional associations (the Bulgarian Medical
Association, the National Association of General
Practitioners) (46%, 165), and vaccine producers (pharma-
ceutical companies) (45%, 162) (Figure 2(b)).

Relationships with vaccine confidence index items

The study demonstrates a consistent association between four
explanatory variables (trust in information provided by
national, international authorities and pharmaceutical com-
panies and recommendation of non-mandatory vaccina-
tions), and all key outcome variables measuring general
attitudes toward vaccination. There was an association
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Figure 1. Distribution of responses to key questions measuring general attitudes toward vaccines and attitudes toward the vaccination schedule among Bulgarian GPs

in 2022.

between the trust of the respondents in the information
received from official sources (WHO, ECDC, MoH) and
pharmaceutical companies, and their positive attitude toward
vaccines in terms of importance, safety and effectiveness (p
<.001) (Table 2). The greater the trust is, the less hesitant are
the GPs. Trust in the information provided by other GPs is
not related to the statement about the importance of the
vaccine, but is linked with the statements about the safety
and effectiveness of vaccines - the greater the trust, the
greater the confidence about the effectiveness and safety of
vaccines (p <.001). In addition, respondents who never
recommend non-mandatory vaccines are more inclined to
have doubts about the importance, safety and effectiveness of
vaccines (p <.001).

There was an association between the perceived safety of
vaccines and the question of whether there is a change in
parent’s attitudes toward vaccines after the emergence of
COVID-19 (p=.001). Those who consider that there is no
change, have fewer doubts about vaccine safety. This possibly
means that those who are more confident in vaccines safety are
less sensitive about parental hesitancy.

For all other variables, no relationships were identified.

Relationships with variables measuring attitudes
toward Bulgarian immunization schedule

There was an association between the trust of the respondents
in the information received from official sources (WHO,
ECDC, MoH) and pharmaceutical companies, and positive
responses on the statements “it’s good that vaccines are man-
datory,” “all vaccines from the schedule are important” and “I
generally approve the Bulgarian immunization calendar

(p<.01).

Trust in the information provided by other GPs was asso-
ciated with positive responses only on the statements “it’s good
that vaccines are mandatory” and “all vaccines from the sche-
dule are important” (p <.001).

In addition, the more often respondents tend to recom-
mend non-mandatory vaccinations, the more inclined they
are to agree with the statement “I generally approve of the
Bulgarian immunization calendar” (p <.001).

No association was established between most explanatory
variables and responses to the statement “generally, diseases
for which there are mandatory vaccines are dangerous.” An
exception is the association between the age of the respondent
and responses to this statement. Respondents in the age group
41-50 were less likely to agree with the statement (p <.05)

In general, although approval of the mandatory vaccination
schedule in Bulgaria is high, female respondents are more
likely to accept the immunization schedule (p <.01).

There is a relationship between the observed change in
parental attitudes toward vaccines after the emergence of
COVID-19 and the statement “it’s good the vaccines are man-
datory” - GPs who think there was no change in parental
attitudes are more inclined to approve of the mandatory
approach to vaccinations.

For all other variables, no relationships were identified.

Regression analysis

Table 3 illustrates the findings of the binominal logistic models
used to study the relationship between the respondents’ char-
acteristics, working environment, behavioral variables, and
attitudes regarding vaccinations. GPs in regional practices
were more likely than their colleagues in small communities
to agree that vaccines, included in the immunization schedule,
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(a)
| have trust in the information regarding vaccines, provided by
Bulgarian authorities

| have trust in the information regarding vaccines, provided by
international authorities

I have trust in the information in regard to vaccines, provided
by pharmaceutical companies

I have trust in the information regarding vaccines, provided by
other general practitioners

H Strongly agree M Agree
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Professional associations
Vaccine producers (pharmaceutical companies)
Specialized medical websites
Other general practitioners
Medical journals
Social media groups for medics
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H Neither agree nor disagree
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Percentage of respondents marking respective
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Figure 2. (a) Distribution of responses to questions measuring trust in various sources of information on vaccines among Bulgarian GPs. (b) Preferred sources of
information on vaccines (respondents were asked to mark their three main preferred sources from a multiple-choice list).

are important (OR =55.37, 95% CI 3.90-786.07). Males were
less likely than females to endorse the immunization schedule
(OR=0.42, 95% CI 0.18-0.99). GPs who never advise non-
mandatory vaccinations are less likely to agree that vaccines
are safe and effective, and less likely to agree with the manda-
tory approach to vaccination (Table 3). GPs that frequently
advocated non-mandatory vaccinations were more inclined to
approve the vaccination schedule and to appreciate the severity

of diseases included in the schedule (OR =8.11, 95% CI 2.30-
28.60; OR =6.88, 95% CI 1.05-45.12). Doctors who consider
the parents in their practice did not change their attitudes
toward vaccines following the COVID-19 outbreak were
more likely to believe vaccines are safe (OR =5.56 and 95%
CI 1.24-25.05). Physicians who did not trust in information
provided by pharmaceutical companies on vaccines were less
likely to affirm that vaccines are safe (OR = 0.20, 95% CI 0.04-
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0.95) and effective (OR = 0.07, 95% CI 0.01-0.88), to recognize
the importance of vaccines included in the immunization
schedule (OR =0.07, 95% CI 0.01-.41), or to approve the over-
all vaccination schedule in Bulgaria (OR=0.30, 95% CI
0.09-0.96).

Discussion

This study is the first to investigate the attitudes toward
immunization of a relatively large, representative sample of
Bulgarian general practitioners. Vaccine confidence among
Bulgarian general practitioners is high, both in terms of gen-
eral attitudes toward vaccines and in terms of approval of the
specific immunization schedule in Bulgaria. Confidence in
official information sources on vaccines is also relatively high
among Bulgarian GPs.

In our study, 95% of respondents strongly agreed or agreed
that vaccines are safe, and 98% that vaccines are effective and
important. Respondents’ agreement with these statements
from the vaccine confidence project (namely “vaccines are
safe”, “vaccines are effective” and “vaccines are important for
children to have”) are similar to those reported by a small
sample of nurses and physicians in Bulgaria, among whom
96% agreed that vaccines are safe and effective, and 99% agreed
that vaccines are important, with attitudes remaining stable
between 2018 and 2022."” Respondents agreement with these
statements are also within ranges reported in 2018 among GPs
from 10 other European countries where between 94 and 100%
of GPs strongly agree or agree that vaccines are safe, between
94 and 100%, that vaccines are effective, and between 93 and
100% - that vaccines are important for children to have. GPs
confidence in vaccines, as measured through these key ques-
tions, is above the vaccine confidence of the Bulgarian general
population, summarized in a study from 2022, where 61% of
respondents agreed that vaccines are safe, 68%, that vaccines
are effective, and 65% that vaccines are important. Overall our
study demonstrates similar attitudes between Bulgarian GPs
and GPs elsewhere in Europe, and higher confidence among
Bulgarian GPs in comparison to the general population in the
country.

Overall GP trust in information on vaccines provided by
official authorities is also high in Bulgaria, compared to GP’s
trust in official authorities from other contexts such as France.”
While there are no studies on trust among the Bulgarian
general population regarding vaccine information from official
sources, the current study demonstrates that GPs trust in
official authorities is higher than the trust in authorities of
parents measured in other contexts.®'*?**® This discrepancy
can be interpreted through the official position of general
practitioners — GPs are representatives of the medical autho-
rities and at the same time they are the main persons in charge
of the administration of mandatory vaccines. Trust is an
important element of the very fabric of these institutions,
fostering cooperation and collaboration between individual
institutional actors.

Thus, expectedly, trust in information provided by official
authorities and pharmaceutical companies also came up in our
study as one of the strongest predictors of vaccine confidence,
as measured through GPs opinion about the importance,
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safety and efficacy of vaccines. These findings are consistent
with results from other countries where distrust toward official
institutions contributes to VH.”***

The propensity to recommend non-mandatory vaccines is
also a predictor of vaccine confidence, both in our study and in
other studies.'” The answer to the question if GPs recommend
non-mandatory vaccines in the context of low vaccine hesi-
tancy among GPs could be interpreted as an administrative
burden, reluctance to communicate and vaccinate hesitant
patients. That is why it should be considered the organiza-
tional and communicational aspects related to recommenda-
tions and parental VH are possibly more important for
addressing VH in Bulgaria.

Approval of the mandatory character, schedule, importance
of vaccines and affirmation of the statement that diseases,
prevented through the Bulgarian immunization plan, are dan-
gerous, are also high. Similarly, to general vaccine confidence,
confidence in the specific immunization schedule of the coun-
try is linked to trust in pharmaceutical companies and the
propensity to recommend non-mandatory vaccines. At the
same time, trust in official sources of information did not
come up as a reliable predictor of approval of the immuniza-
tion schedule. Some other factors did affect the approval of the
immunization schedule. For example, practicing in a regional
city and trusting the information provided by other GPs came
up as positive predictors of agreeing with the importance of the
Bulgarian immunization schedule. Approval of the schedule is
also linked to female gender. Assessment of the severity of
diseases for which there are mandatory vaccines used is asso-
ciated with the frequency of recommendations. These results
can’t be compared with existing research for other countries,
because of the differences in measurement and variation in
mandatory schedules. This study found that personal and
professional characteristics are linked to the attitudes toward
the calendar, except for gender and type of settlement.

Of note, certain factors associated with vaccine confidence
in other studies did not come up as predictors in ours. While
other studies have shown various personal and practice char-
acteristics associated with VH among GPs, this study did not
observe such links.”'%*"** Other types of predictors in the
existing publications are experience with vaccine-preventable
diseases and serious adverse events following vaccination -
GPs having treated such diseases in their practice are less
hesitant, and those who observed serious adverse events are
more hesitant.” Although this study included such questions it
could not confirm an association between these predictors on
hesitancy.

Vaccine confidence, approval of the immunization schedule
in Bulgaria, and trust in official sources of information on
vaccines are high among GPs in the country. At the same
time, vaccine confidence among the general population in
the country is low when compared to other countries, both
globally and in Europe. Possibly the place in the global map of
VH of Bulgaria and the country’s lowering vaccine uptake may
be linked to reasons, different from GPs attitudes toward
mandatory vaccines. These reasons may be as organizational
and communication aspects of the work of GPs, and the effect
of the shifting media environment. Taking into account the
findings of this study, it is important to continue the ongoing
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institutional work in maintaining the high trust in official
authorities among GPs, which is a central predictor of vaccine
confidence. It is important to also improve the institutional
support for GPs in their central role of communication with
patients. GPs’ confidence in vaccines is high in Bulgaria there-
fore GPs are a possible channel for communication and vac-
cine-supporting messages in the country. This underscores the
need to develop and implement evidence-based strategies to
support their efforts to communicate with patients in a way
which fosters higher vaccine confidence among the general
population.

A number of strategies to support the immunization activ-
ities of GPs have been tried and described in the literature,
although not all of them are evaluated for effectiveness.
Examples of some strategies are: vaccination cards,” reminder
and recall messages,** public service announcements,”* the pro-
vision of resources that support communication (e.g. Brochures,
posters, lists of trusted websites),”*® specialist immunization
clinic consultation,”” health education exercises for parents or
pregnant women® and broader media campaigns (video and
radio messages, etc.) Specific strategies for communication
between GPs and patients that have been tested for effectiveness
include motivational interviewing and presumptive
communication.**° In the context of decreasing population
trust in vaccines, a multitude of strategies should be implemen-
ted. In Bulgaria, guidelines including a summary of the princi-
ples of motivational interviewing have been developed and the
discussion regarding vaccine confidence between GPs, regional
health authorities, NGOs and the Ministry of Health has gained
traction in the last years, particularly after the onset of the
COVID-19 pandemic. Information from this study has already
been shared with various stakeholders, including the Ministry of
Health, GPs and regional health authorities, to support them in
devising evidence-based strategies.

There are several limitations to our study. First of all,
participants responded to the questionnaire based on their
self-reported behaviors. Even though the questionnaire is
anonymous, reporting bias or social desirability bias cannot
be excluded. Furthermore, the participation in the study
was voluntary - it is also possible that people who were
interested in and concerned about the present issue of VH
might have been more disposed to respond to this ques-
tionnaire. In addition, the study provides a general over-
view of vaccine confidence. Further studies on the topic
could delve deeper into the confidence toward various
specific vaccines. Nonetheless, this is the first representa-
tive study in Bulgaria to investigate the attitudes of GPs
toward mandatory childhood immunization and despite its
limitations, it can be used as a basis for evidence-based
recommendations and as a starting point for future studies.
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